INTRODUCTION
Sustainability development must not compromises the standards and health of future generations [1] . Efficiency of used natural resources with reduction of waste and emission through its usage are required. Existing industrial technologies in terms of materials, equipments and processes has help to create the high standard of living which much appreciated in world today is no longer appropriated (Evans et al., 2008 cited in [2] ). As living of standards continuously rises, demand of products will also continue to increase which will affect manufacturing area whilst using less material, energy and generating less waste.
Metal injection moulding is a manufacturing process with an advantage of producing complex and intricate parts in high volume production with a few shot as compare to other fabrication process [3] - [5] . After being injected, the parts will undergo debinding process and finally sintering process.
The traditional approach to experimental work is to vary one factor at a time, holding all other factors fixed. This method does not produce satisfactory results in a wide range of experimental settings and when multiple performance characteristics with conflicting goals are considered, the approach becomes unsuitable [6] . Nowadays, optimization of the process parameter are gaining much interests among researchers as it can minimize defects, cost and obtain high efficiency in the planning or experiments. Numerous researchers like Zu and Lin [7] in their work of debinding of injection moulded for optimum mechanical properties have shown that principal factors that affecting it, is solvent debinding temperature and thermal debinding atmosphere. They used Taguchi Method in implemented the Design of Experiments (DOE) for finding the optimum process variables. Ibrahim et. al [6] use Taguchi method for optimizing the green density of injection moulded sample using variety factors like injection pressure, injection temperature, mold temperature, injection time and holding time. Interactions between the factors also being analysed for optimum green strength of the injection moulded sample. They founds that mold temperature, injection time and pressure are the significant factors that affect the green strength of the green sample.
Therefore, Taguchi's parameter design, being a simple and inexpensive method, is adopted for in-depth study to understand process parameters and their interaction effects on responses like accuracy of dimensions and reducing the defects [8] with minimum experimental runs. Conventional Taguchi method can effectively establish optimal parameter settings for single performance characteristic [9] . Hence, Taguchi method (L 16 ) is used in this work to generate a single response which is green density of injection moulded sample which is important before undergo debinding process for optimum density.
EXPERIMENTAL

Materials
The properties of stainless steel powder with 60% powder loading used are shown in Table  1 . Binder formulation used in this optimising process parameters is 60% to 40% between the polypropylene and sewage fat. This formulation is the optimum one since it has the highest mouldability index [10] . The properties of the binder constituents are shown in Table 2 . Injection moulding was carried out on a Nissei NP 7 Real Mini machine. Fig. 1 shows the MIM sample injected base on two level factors which are injection temperature, pressure and mould temperature with others factors are kept constant. Density of the injected parts being measured using pycnometer density. 
Design of Experiments
Taguchi (L 16 ) design of experiments is used in order to improve the green density of the injected samples. Nominal is best type of control function being used in calculating the S/N ratio. Two level designs of experiments with 3 factors was considered in the injection moulding process with others factor are kept constant. The factors that are kept constant are shown in Table 3 . The parameters that made varies are injection temperature, pressure and mould temperature as shown in Table 4 . Total degree of freedom (DOF) for single and interactions parameters is 7 and L 16 's Taguchi orthogonal array seems suitable for this analysis with 16 experiments will be conducted (Table 5 ).
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RESULTS AND DISCUSSION
Interpretation of response table and graph
The largest the delta or differences between the level contribute to the more significant of the factor to the density of the injected part. It can be seen in Fig. 7 that the largest difference of S/N ratio is C which is mould temperature factor following the Mould and pressure and injection temperature accordingly. Interaction between the factors also being analysed shown in Fig. 8 where it seem that factor Injection temperature and pressure have a significant interaction for both S/N ratio and Means where else between injection and mould temperature insignificant interactions happen where the line are almost parallel which indicates that mould temperature produces higher S/N ratio compare to injection temperature. Significant effect of mould temperature on pressure are noticed from the intercepted line of the S/N graph which indicated that this factor cannot be ignored in the process.
Optimise and Predict
Form Fig. 2 , the control factor levels that can maximise the S/N ratio of the process is A2, B1 and C1 which are 200 o C, 40% and 60 o C. Evaluated on the S/N ratio graph is not enough since Mean adjusting factor also need to adjusted for achieving the target value. Although the injection temperature has very little influence on S/N ratio (see Fig. 2a ), but it has the biggest impact on changing the mean production rate. Changing the temperature level might not significantly change the S/N ratio of the process. Therefore the optimise level are changing to 180 
